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(lancet claims 1-30 



31. A method of characterizing colors for 
reproduce ion between a first device and a second device, the 
method comprising: 

normalizing first tristimulus values indicative of a 
color of the first device using local black point values; 

transforming the normalized first tristimulus values 
to obtain color values indicative of modified cone responses 
of the human eye; 

chromatically adapting the color values from a local 
condition to a reference condition; and 

transforming the adapted color values to obtain 
second tristimulus values. 

32. The method of claim 31 wherein a neutral axis 
of the local condition is mapped to a neutral axis of the 
reference condition. 

33. The method of claim 31 wherein normalizing the 
Eirst tristimulus values includes dividing by a difference 
between a local luminance value and a local black point 
luminance value. 

34. The method of claim 33 wherein transforming the 
adapted color values includes multiplying the adapted color 
values by a reference white point luminance value divided by 
a difference between a local white point luminance value and 
the local black point luminance value. 

35. The method of claim 31 wherein transforming the 
normalized first tristimulus values is performed using a 
Bradford transformation. 

36. The method of claim 3 5 wherein normalizing the 
first tristimulus values and transforming the normalized 
first tristimulus values are performed according to 

(Y|-Y»> /(*,-*»> I 
LbJ L(2L-2 lh )/(Y r y u )J 

where [X u , Y lk , Z U J is the local black point, X lf Y lf and Z, 
are the first tristimulus values, 

f 0.89S1 0.2664 -0.16141 
M„*I-0.7S02 1.7135 0.03671 

L 0.0389 -0.0685 1.0296J, and 
R l# Q lt and Bj are the color values indicative of modified 
cone responses of the human eye. 
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37. The method of claim 36 wherein chromatically 
adapting the color vaiue9 is performed according to 
R rtt » (R-./R.J x P n 
G ret « (G^/G^J x Gj 
B t . t = Sign(B l ]x(B FV /B lw /, )x|B ) | J 
0 * (B^/B^) 0 "" 

where G r „, and B^ are RGB values of a reference white 

point, R lw , G u , and are RGB values of a local white 
point . 

38. The method of claim 37 wherein transforming the 
adapted color values to second cristimulus values is 
performed according to 

lY^I « M„ l |G rt£ x Y> x Y n( /(Y lw - Y u )| 
T*«il LB re , x Y, x Y^/ (Y u - Y U )J. 

39. The method of claim 31 wherein transforming the 
normalized first tristimulus values is performed using a von 
Kries transformation. 

40. The method of claim 39 wherein 

rx„ e l [L^ 0 0Hl/(t w -L u ) 0 0l lx/1 

|Y r .J-M/» | 0 0|| 0 1/(H W -M U ) OlHjYj 

LZr.eJ Lo o sJL o 0 l/(S lw -S llt )J LZxJ 

where 

T 0.38791 0.68898 -0.078681 

K^l -0.22981 1.18340 0.0464l| 
L 0 0 1.0 J 
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and where [L^, M^, S^l are LMS (long, medium, and shore 
wavelength band) values of the reference white, (L w , M» M , 
S u l are LMS values for local white, [L u , M lk , S u l are LMS 
values for local black, X w Y. , and* Z x are the first 
tristimulus values, and X r , f , Y ref , and 2 cef are the second 
tristimulus values. 

41. The method of claim 31 wherein the first device 
is a print device and the second device is a print device, 
tristimulus values of a common illuminant are used as 
reference tristimulus white values for both print devices, 
media white tristimulus values of each print device are used 
as local tristimulus white values for both print devices, 
and Bradford- type adaptations are used for both print 
devices to implement media- relative coloriraetry. 

42. The method of claim 31 wherein the first device 
is a print device and the second device is a display device, 
tristimulus values of a reference illuminant are used as 
reference tristimulus white values, media white tristimulus 
values of the print device are used as local tristimulus 
white values for the print device, monitor white tristimulus 
values of the display device are used as local tristimulus 
values for the display device, and Bradford- type adaptations 
are used for both the first and second devices to implement 
media-relative colorimetry. 

43. The method of claim 31 wherein the first device 
is a print device and the second device is a display device, 
tristimulus values of a reference illuminant are used as 
reference tristimulus white values, media white tristimulus 
values of the print device are used as local tristimulus 
white values, monitor white tristimulus values of the 

display device are used as local tristimulus values for the 
display device, Bradford- type adaptation is used for the 
display device, and absolute CIE-Lab is used for the print 
device to implement absolute colorimetry. 



